Background: Dyspepsia is a chronic disease with significant impact on the use of health care resources. A management strategy based on Helicobacter pylori testing has been recommended but the long term effect is unknown. Aim: To investigate the long term effect of a test and treat strategy compared with prompt endoscopy for management of dyspeptic patients in primary care. Patients: A total of 500 patients presenting in primary care with dyspepsia were randomised to management by H pylori testing plus eradication therapy (n = 250) or by endoscopy (n = 250). Results of 12 month follow up have previously been presented. Methods: Symptoms, quality of life, and patient satisfaction were recorded during a three month period, a median 6.7 years after randomisation (range 6.1-7.3 years). Number of endoscopies, antisecretory medication, H pylori treatments, and hospital visits were recorded from health care databases for the entire follow up period. Results: Median age was 45 years; 28% were H pylori infected. Use of resources was registered in all 500 patients (3084 person years) of whom 312 completed diaries. We found no difference in symptoms between the two groups. Median proportion of days without symptoms was 0.52 (interquartile range 0.10-0.88) in the test and eradicate group versus 0.64 (0.14-0.90) in the prompt endoscopy group (p = 0.27) (mean difference 0.05 (95% confidence interval (CI) 20.03 to 0.14)). Compared with the prompt endoscopy group, the test and eradicate group underwent fewer endoscopies (mean difference 0.62 endoscopies/person (95% CI 0.38-0.86)) and used less antisecretory medication (mean difference 102 defined daily doses/person (95% CI 21 to 205)). Conclusion: On a long term basis, a H pylori test and eradicate strategy is as efficient as prompt endoscopy for management of dyspeptic patients in primary care and reduces the use of endoscopy and antisecretory medication.
N ormally, dyspepsia is a chronic relapsing condition with significant impact on the use of health care resources. 1 2 The main findings in dyspepsia are functional dyspepsia (.50%), peptic ulcer disease (20%), gastro-oesophageal reflux (20-30%) , and gastric carcinoma (,2%). 2 Infection with Helicobacter pylori is the main risk factor for peptic ulcer disease. As peptic ulcers are cured after successful H pylori eradication, a test and eradicate strategy based on screening for and treatment of H pylori has been recommended for management of young dyspeptic patients in primary care. 2 3 Alternative management strategies are based on empiric antisecretory medication and/or prompt endoscopy. None of these strategies has ousted the others, and the most cost effective approach to the initial assessment and management of dyspepsia is controversial. 1 Simulation models [4] [5] [6] [7] and randomised trials 1 8-17 have compared the strategies with a one year perspective, but long term consequences are unknown.
The aim of this study was to investigate the long term effectiveness of a test and treat strategy compared with prompt endoscopy for management of dyspeptic patients in primary care
METHODS
Details of the intervention and the results of a 12 month follow up have been described previously. 17 All patients who consulted their general practitioner with dyspepsia of at least two weeks' duration and of a nature and severity that caused the physician to suggest treatment or investigation of any kind were eligible for the trial. Dyspepsia was defined as epigastric pain or discomfort with or without heartburn, regurgitation, nausea, vomiting, or bloating.
The following exclusion criteria were used: age younger than 18 years; treatment with H 2 blockers or proton pump inhibitors within the preceding month; unintended weight loss of more than 3 kg; suspicion of upper gastrointestinal bleeding, anaemia, or jaundice; unable to give informed consent; and unfit for endoscopy. All patients gave informed consent before inclusion, and the local ethics committee approved the trial.
Patients were identified in primary care and referred directly to the study. All patients were interviewed and individually randomised and investigated within two weeks of referral. Inclusion, interviews, and investigations were performed by the study investigator (ATL).
Randomisation was done in blocks of 10 with tables of random numbers, and the results were kept in sealed numbered envelopes.
Patients were randomised to H pylori test and eradicate or to prompt endoscopy. Patients assigned to H pylori testing were investigated by 13 C-urea breath test. Infected patients received a two week H pylori eradication treatment with a proton pump inhibitor (PPI), amoxicillin, and metronidazole. H pylori negative patients who had taken any amount of nonsteroidal anti-inflammatory drugs (NSAIDs) (including aspirin) during the previous month were investigated by endoscopy. H pylori negative patients with reflux symptoms and not using NSAIDs were treated with a PPI. H pylori negative patients not using NSAIDs and without reflux symptoms were managed by reassurance. Patients assigned to prompt endoscopy were treated in accordance with endoscopic findings. All gastric ulcer patients infected by H pylori and all duodenal ulcer patients had H pylori eradication treatment followed by PPI treatment for 2-4 weeks. H pylori negative gastric ulcer patients and patients with oesophagitis were treated with a PPI. Patients with normal findings were diagnosed as having functional dyspepsia and were managed by reassurance.
At the end of one year of follow up, patients assigned to endoscopy were informed about the results of blinded H pylori tests performed at entry to the study in all patients.
Patients were enrolled in 1995-1996 and initially followed for 12 months, with registration of dyspeptic symptoms in diaries for one week per month and with interview at entry, after one month, and after one year. 17 After 12 months of follow up, patients had no further contact with the study and all treatments and investigations were carried out by the general practitioner Long term assessment was carried out in autumn 2002. Patients were contacted by letter and asked to register symptoms in diaries for one week per month over a three month period. Dyspeptic symptoms were graded daily (no, mild, moderate, or severe influence on lifestyle of any dyspeptic symptom) and sick leave days and visits to a general practitioner in the previous month were also registered.
Patients completed a questionnaire at the beginning and end of the three month follow up. The questionnaire measured symptoms, patient satisfaction, and quality of life by validated scales: gastrointestinal symptom rating scale, 18 satisfaction with dyspepsia related health, 19 and psychological general well being index. 20 Information from the databases was linked at the individual level using a 10 digit personal identification code by which all Danish citizens are registered. Use of resources was registered from inclusion to 31 December 2002, death, exclusion, or leaving the county, whichever came first.
Outcome
The main outcome was the proportion of days without dyspeptic symptoms registered in diaries. Secondary outcomes were number of endoscopies, H pylori eradication treatments, antisecretory medication, hospitalisations, and visits to outpatient clinics during the entire follow up period. Other secondary outcomes were symptoms, patient satisfaction, and quality of life, recorded in the follow up NSAID, non-steroidal anti-inflammatory drug; PPI, proton pump inhibitor.
questionnaire and visits to general practitioners, and sick leave days registered in the diaries.
Analyses
We analysed data by intention to treat whenever possible (number of endoscopies, H pylori eradication treatments, antisecretory medications, and hospital visits). Diary and questionnaire data were analysed using a per protocol approach All tests were two sided. Group comparisons of rates and proportions were assessed by the x 2 test or the MannWhitney test, as appropriate. With a type 1 error of 5% and a power of 90%, the study could detect a 0.15 difference in the mean proportion of days without symptoms registered in the diaries (t test), a 0.25 difference in number of endoscopies/ person, and a 56 defined daily dose (DDD) difference in mean use of antisecretory medication/person.
All analyses were repeated in predefined subgroups according to H pylori status, age, and presence of reflux symptoms at entry. Use of antisecretory medication was measured in DDD. 23 Data were analysed by STATA 8.
RESULTS
Sixty five general practitioners referred 576 patients to the study. A total of 500 patients were randomised: 250 to each group. At inclusion, median age was 45 years and 28% were infected by H pylori (table 1) . Median duration of history of dyspepsia was five years (range 0-70) and median duration of the present episode was 2.5 months (range 3 days to 8 years). Details of the patients included and the first year of follow up have been described previously. 17 Median follow up was 6.7 years (3084 person years) (fig 1) .
Six patients could not be contacted due to unknown address or emigration. Fifteen (6%) patients in the test and eradicate group and three (1%) in the endoscopy group died during follow up. None of the patients died of causes related to dyspeptic symptoms at entry. One patient died 3.5 years after inclusion due to colonic cancer, one 4.3 years after entry due to pancreatic cancer, one after 4.6 years of acute pancreatitis, and two after 4.5 and 4.6 years due to ileus. Six patients died of lung cancer, two of septicaemia, two of ischaemic heart disease, one of severe chronic obstructive lung disease, and there were two suicides.
Two patients had gastric cancer diagnosed at entry and were excluded from the study. A 72 year old male assigned to the test and eradicate strategy had oesophageal cancer diagnosed 2.6 years after inclusion. He did not die during follow up.
In the test and eradicate group, 176 (70%) patients answered the follow up questionnaire compared with 187 (75%) in the endoscopy group. The corresponding values for the diaries were 148 (59%) in the test and eradicate group and 164 (66%) in the prompt endoscopy group (fig 1) .
We found no difference between the groups in the proportion of days with and without dyspeptic symptoms registered in the diaries. The proportion of days without dyspeptic symptoms was median 0.52 (interquartile range 0.10-0.88) in the test and eradicate group versus 0.64 (0.14-0.90) in the prompt endoscopy group (p = 0.27) (mean difference 0.05 (95% confidence interval (CI) 20.03-0.14)).
There were no differences between the two groups in scores on the gastrointestinal symptom rating scale, satisfaction with dyspepsia related health scale quality of life, or most bothersome symptom stated neither in the first questionnaire (table 2) nor in the second (data not presented).
The mean number of endoscopies in the test and eradicate group was 0.88 per patient compared with 1.50 per patient in the endoscopy group, including the initial endoscopy at randomisation (mean difference 0.62 endoscopies per patient (95% CI 0.38-0.86); p,0.0000). Use of antisecretory medication was lower in the test and eradicate group (mean difference for the entire follow up period 102 DDD per patient (95% CI 21 to 205); p = 0.026) and the use of eradication treatments was higher (mean difference 0.08 treatments per patient (95% CI 20.16 to 0.00); p = 0.047) compared with the prompt endoscopy group (table 3) . We found no difference in visits to outpatient clinics or hospitalisations registered during the complete follow up period, or in number of visits to general practitioners or number of sick leave days reported in the diaries (table 3) . Of 500 patients, 314 (63%) redeemed at least one prescription of NSAIDs during follow up (median use 49 DDD) with no difference between the groups.
Among the 250 patients assigned to the test and eradicate strategy, 131 (52%) were investigated by endoscopy, and among the 250 patients assigned to prompt endoscopy, 64 (26%) had at least two endoscopies (fig 2) . Eleven patients were found to have peptic ulcer disease. All of these patients were H pylori negative and 9/11 (82%) used NSAIDs. Eight were diagnosed at entry or at the one month follow up. Three had NSAID related gastric ulcers diagnosed 1.3-6.5 years after entry (one uncomplicated and two bleeding). Among the 250 patients assigned to prompt endoscopy, 48 (19%) had uncomplicated peptic ulcer diagnosed, of which 47 were diagnosed at entry and one H pylori positive patient after 5.7 years. No patient had complicated ulcers. During the first year of follow up, 104 patients were given H pylori eradication therapy (64 in the test and eradicate group) and eradication was achieved in 99 (87%). After 6.7 years, 44/76 (58%) H pylori positive patients among patients assigned prompt endoscopy had been treated by H pylori eradication therapy. Thirty of 44 were treated due to peptic ulcers found at inclusion. Subgroup analysis according to H pylori status, presence of reflux symptoms, or age at entry showed that the number of endoscopies was lower in all subgroups in the test and eradicate group compared with the prompt endoscopy group (table 4). In the test and eradicate group, use of antisecretory medication was reduced among patients without reflux symptoms and among H pylori positive patients. In the other subgroups, mean use of antisecretory medication was lowest in the test and eradicate group but the differences were not statistically significant. We found no difference in proportion of days without dyspeptic symptoms (table 4) and no difference in the remaining subgroup analyses performed in parallel with analysis of the whole study group (data not presented).
DISCUSSION
In this 6.7 year perspective study, we found that the H pylori test and eradicate strategy was as efficient as prompt endoscopy for the management of dyspeptic patients in terms of dyspeptic symptoms, satisfaction with dyspepsia related health, and quality of life. We also found that the number of endoscopies and use of antisecretory medication were lower in patients assigned to the test and eradicate strategy than among patients assigned to prompt endoscopy.
The strength of the study is the randomised design and the long term follow up, with detailed registration throughout the study of the number of endoscopies and hospitalisations and of redeemed prescriptions for antisecretory medications and H pylori eradication treatments.
Patients were recruited in primary care and were randomised and investigated by the study coordinator in an outpatient clinic. The fact that patients were not completely under the care of general practitioners during the first year is a possible limitation of our study, although results from the one year follow up were confirmed in a Dutch investigation in which randomisation and management was performed in primary care by general practitioners.
14 In the present long term follow up, patients had no contact with the study and were managed exclusively by their general practitioners in 2601/3084 (84%) of the observation years.
Three other randomised studies have compared a test and eradicate strategy with prompt endoscopy for the management of dyspeptic patients. Arents et al included dyspeptic patients in primary care, 14 McColl et al included dyspeptic Values are mean (95% confidence interval). *Register based information for 500 patients with a total of 3084 observation years. ÀMain diagnosis ICD10 K000-K938 or C150-C269. Diary based information for 312 patients, 3 month/patient. DDD, defined daily doses; PPIs, proton pump inhibitors.
patients younger than 55 years from secondary care, 15 and Heaney et al included H pylori positive dyspeptic patients younger than 45 years from secondary care. 16 All were followed up for one year, and all found that patients in the test and eradicate group underwent fewer endoscopies and had either less dyspeptic symptoms 16 or there was no difference in dyspeptic symptoms compared with patients managed by prompt endoscopy. 14 15 Our study adds further to the long term stability of these findings. As in McColl's study, 15 we found that the results were valid in subgroup analyses of H pylori positive and H pylori negative patients and in patients with and without reflux symptoms at entry. Furthermore, we found similar results in patients under and over 45 years of age.
After one year, more patients treated with the test and eradicate strategy expressed dissatisfaction with the management than patients treated by prompt endoscopy (12% v 4%). 17 These dissatisfied patients do not seem to have influenced the use of resources significantly. In the present follow up, we found no difference between the two groups regarding satisfaction with dyspepsia related health. Due to the long time span, we did not ask patients specifically about satisfaction with management performed 6.7 years ago.
Use of antisecretory medication was reduced in patients assigned to the test and eradicate strategy compared with patients assigned to prompt endoscopy. Reduction was found in all subgroups, although only to a minor degree in patients younger than 45 years, and only statistically significant among patients without reflux symptoms and among H pylori positive patients. In parallel, Arents et al found reduced use of antisecretory medication among patients in the test and eradicate strategy compared with the endoscopy strategy. 14 Arents et al recruited dyspeptic patients without reflux symptoms and collected medication data from pharmacy records. Two other studies found no difference in the proportion of patients who used antisecretory medication 12 months following management by a test and eradicate strategy compared with prompt endoscopy. 15 16 In both studies patients were interviewed regarding use of medication.
In patients assigned to prompt endoscopy, 19% had a peptic ulcer diagnosed compared with 8% of all endoscoped patients in the test and eradicate group. These patients were all H pylori negative, and most used NSAIDs, indicating that a test and eradicate strategy correctly identifies and treats patients with H pylori related peptic ulcers. The two patients in the test and eradicate group with a bleeding peptic ulcer were taking NSAIDs. A main concern regarding a test and eradicate strategy is the risk of missing an early gastric cancer. Two patients had gastric cancer diagnosed at entry, and 2.6 years after inclusion one patient was diagnosed with oesophageal cancer. We found no further gastric or oesophageal malignancies. More patients in the test and eradicate group died. None of the patients died of causes related to dyspeptic symptoms at entry, and the observed difference was most probably a chance finding. The study did not have the power to estimate the risk differences between the two management strategies for early detection of gastric cancer, cause of death, or risk of developing complicated peptic ulcer. However, both strategies appeared safe.
The cost effectiveness of a test and eradicate strategy is believed to depend on effects related to H pylori infected persons and therefore to depend on the prevalence of H pylori 
Answer

From question on page 1744
All three images show intact mucosa with abnormal spots of red-brown pigment. The three patients were all receiving chronic (over six months) oral ferrous sulphate therapy. Biopsies from these three sites revealed similar feature of marked haemosiderin deposition in the lamina propria with otherwise normal mucosa. A representative biopsy from the terminal ileum is shown (fig 4) stained with Perl's Prussian Blue revealing the conspicuous haemosiderin deposition (blue staining) in the tips of two of the villi in the field.
Despite many patients being on chronic oral iron supplementation, such endoscopic images are relatively rarely observed and are poorly documented in the gastrointestinal literature. 
